Nitric oxide and chemically induced hepatotoxicity: beneficial effects of the liver-selective nitric oxide donor, V-PYRRO/NO.
Nitric oxide (NO) is endogenously produced by the enzyme NO synthase in the cell or pharmacologically delivered to tissues as NO prodrugs. This simple molecule is a potent biological mediator in a myriad of physiological and pathological events. The liver plays a central role in metabolism and immune processes, and is a major target organ influenced by NO. NO production in the liver is usually increased in response to acute insult with hepatotoxicants, and may be decreased during chronic liver diseases. The induction of NO production could be envisioned as an early adaptive response, which may become a mediator of tissue damage when in excess. In this regard, inhibition of endogenous NO synthase has been shown to be beneficial in some cases and detrimental in others. The creation of eNOS and iNOS knockout animals has advanced our understanding of NO function in hepatic response to toxic insults. Knocking endogenous NO production can be beneficial in response to certain toxicants; however, in general it weakens the body's defense mechanisms against toxic insults. A variety of pharmacological NO prodrugs have been developed, and, when used appropriately, most of them have demonstrated beneficial effects in the liver in a variety of pathological settings. In this review, we discuss the relationship between NO and hepatotoxicity, and the beneficial effects of NO donors on the liver, using the liver-selective NO donor, V-PYRRO/NO, as an example to demonstrate that pharmacologically delivered NO could have therapeutic benefits for liver disorders.